04/11/05 11:38 FAX S032744622 

• KPA XML mM 



MARGER JOHNSON 



@015 
HI 01 XI 1 / 1 



(19) 0 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 

(11)Publication 




number: 



numoer- 

(43)Date of publication of application: 



15.07.2000 



(21) Application number: 1019980060417 

(22) Date of filing: 29.12.1998 



(71 )Applicant: 



HYUNDAI ELECTRONICS 
IND. CO.. LTD, 

PARK, BU YONG 



(72)lnventor: 



(51)!nt. CI 



G11C 11/40 



(54) SEMICONDUCTOR MEMORY 



(57) Abstract: 

PURPOSE: A semiconductor memory is provided to 
apply to a data rate memory by supporting a latency 
mode of DDR SDRAM(double data rate synchronous 
dynamic random access memory) with containing a 
latency pipeline control unit to be able to operate 
latency modes different from each other. 

CONSTITUTION: A semiconductor memory contains 
devices as follows. A memory cell array(31) has 
plural memory cell areas, stores outer input data and 

output the stored data to two lines by a decoded | 

column address. A data path unit(23) transmits to an outside through one line by synchronizing the data in 
an edge of inner clock. A control unit(34) controls the entire data path unit. A FIFO{first-in first-out) unit 
(35) controls an output order of two data as an input of data path unit. A latency pipeline control unit(36) 
outputs an SDO(seria) data out) enable signal to decide an enable section of data output in the control unit 
and the data path unit. A clock generating unit(33) outputs the inner clock to obtain a needed data 
bandwidth in the FIFO unit, the data path unit and the (atency pipeline control unit. A burst counter(37) 
outputs a read signal having information about a burst length in the FIFO unit and the latency pipeline 
control unit. 
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1 • l^^fl^ ^12000-43978^(2000.07.15) l^-.l 
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(19) CH&EJ5WSia(l«) 
(123 5JI|4VBI3!s2.(A) 

(51) int. CI * 
GUC 11/40 

(21) 01 & 1 0-i998-00eO417 

(22) ^gjgj^ 199&j12|j29£j 

(71) ' affile* flCHBK*0 2MSIAf 

a^^& g^Ai §bi^ tfss 

(72) ttS^ W8 

AI959AI STXIIS- 204-16 £3«]g|- LM01 

esq waai , 

.ex-? 

EraiS^eiCPI-PBMnB) 73|CH$tfe £9*l« ^£Sf-H£ 2.5§§2I- SfS DOR 'SQRWKDouble Data Rate 
Synchronous 0RAM)2J BilQIQAI H£f 7i\m\D\ %\Q\ DflOIEI OfSSKHigh Oata Rate Memory )ty|£ 

ill*! 8lS*fe BJ£9 WISeHHI S«J- 31010. 

61 * CfQI&SJ ^q.£A|§ WCH*te FIFW. S-Qi^aJ CilQIEi 93^011 C10|6i fsq 8! CHI Dig 

3*2h, aiQIgAI EWISEffl! MOI^IHl CHOIEt »!S^g SJI *ltt LH¥ 9*49 ««fS 9 

«4 fit«£9h £PI PIFO*» ai€lf3AI WHEEIS! HIQWOI Hii-M SQIOfl : EH«- SSgife 931 d£§ 

©wfe lh^s ^gEi§t straw ^£sn 99£3t»a. 



£ IS €fEH 7j&(H! CCfa SDR SDRAN9' UEH* gH£ 

£ 2£ 8 9921 9AI OUQHI" CD-g DDR SGRAMe UEK2J M^£ 

£3§g 9AI OMI CCf€! DOR S0RAM2J SDO EHftfif am ^93(79.6? U|4a9 UEWS S|-SE- 

£ 4rr S ©2^1 6IAJ OflWI [Cfg DDR SORAHSj 9IQIS A| IQOISSKI ^ff LKKS ttS£ 
£5£B ©g^i ^A| Of Of COS DOR SQRAMOfAl WiS ^01^ 2gJQ|S| CL2, CL2.5, 0,3 2t2|2J VP\ & 

E6§g ^«oj ^ DOR SDRAM09 Aj kH^^ ^01 7h 4^[IHHJ CL2. CL2.5. CL3 2^ e 

£ 7^ B tfAl D>^ DDR 3QRAM0H Aj tii^E g 0 |^ Bg»msj G t2 j5/ C L3 3[2i€J ^ 

£ 8S B &S2j ^Ai MOT CO© DDR SDRAMDOAI CL^ CL2.5, CL3 «7| g^ttl ^71 gg^S 3 

& SI UI9 LhEltf ffl^S 

£ 3^ B ^SHi 9A| DflM [[» DDR SDRAMDil A1 CL2, CL2.5. CL3 W»9| »?! HBI^JOFXI 992 

s as 9 mi© uaa a^s 

31: OilSei 9 Oi«OI ^ 3£: CiOIEI ^ 

33: 99 ^ 34: OB XUCH ^ 



(11) S3HH!^ ^2000-aM39TO 

(43) 2ooaacr7^iB^ 
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35: FIFO^ 35 J HOISdAI OrOIE^°i 3)01 & 

37: bH^e ?^Ej ■* 38: Sr£/«4= QflSSJ SI §2} 

39: b|E ErS $H 40: Dfoi *«± g5 

41: FRDS 2H*I 42: SRDB 2H*l/2i*: 

43: SGO Wft 44: ^JI/33 tflTH 

E BJSS araa QI|3a(Menrarj/)OII Er^ «l 4KDI BOIE+ £iDlM(High Data Reite) HASFMI & 

Ha-iLh S OnSeiSI CH^gg- ORAM(&Vnai>lc Random Access Neirory)S 0135 CPU(Centra! 

Processing UnlO®^ Jf SiO|> 01. f ^«PI SSItt ^ SEte £2 MM HI 

£ gifc BI0IE1 USUCK 

dig ©9 Al^-B «3T ^H>^(HI 52IEI0I S*tfr& QilS 51 CHI 2UHA1 BSf ^Hh£?F ioomhzs cj WISE1 
9 a(Pln)9 r «0ia B!E«S 100ltos(Mbit/aBc)7|. SO. 

«7| QIQIE1 ffl£^« V#AI?L£ ^^ErSI Al£*j 9D}£B S3>W?|.fc Wtffll; B£ §s| 

£2!(H|Ai NISEI Ui^ ^ 5?IE}£g AI±H £5f 5I&£B| 2BH 3rg 4UH£ ^rO! □ 
OilXI cecJge)fHlAd QII0IH2] ffl?l. "31 e^f aWU A|£S e^CCIocfe)SJ 9-19 ^ DI XI (ft ES 

OI.BIB B3| A|5M AH OiiSEISl S^AlSlfe &^0| SICK 

«wsi aws oigo^e p miaaej sa- «he^ gooNbpsu 4ooMbpa?> u $ ^d. 

aiKSJ QIPIE1 "JjEaft em & S^DDR SDRM(Double Data Rate Synchronous DRAM)— 9^5! SDRAffiih 
3? r Xl CAS BONSAI SE(Cl)(Po Juan Address Select Signal Latere* Motto) 

(NIB SB CL2£ 8PI Al*£! W 2AK3IS W HOIBi-?!: S^£IH, CL2.5^ 2.5AUrff * 

(HI* DL3g 3AH3I6 ^Wl QllOI&iP^ ^B^SIW. 

^71 £}■ @0I QS CL 2E7h Gl#£ SORAMMAI^ ^ ITS CHEai^: EHxl ( Latch )MA-i^Ei 

3 CIIQlEi miffllSI AI2>(UA)0I ^Hr^&fe UtBXlHS M±® §S[ ^0J8MOI tAA 

toai Afssssr *jfr+m im swb cls s^kthj «}bb soisai 5^ sie^h sa9K^. 

39 ^IftOi} CIrS StflCSInslo Eata Rate) SDRAHg USP NO. 5,655 ,103HAI fiTAI»*WI ^§£101 S2U 
©I flSWB S toil -MSI- SrQL BtlSi£J CHEIOI (Array) 0 01), SJIOi ^(102), CDOlEi fcfl^(Bue>(1'05). OIE 
H£ «^(1D6)* 10' SI HBIDIiit Input Output InterfoceKIIO). fl-JI OIHffll^ 108)9 B^rfl 

aWisEl{Ragl9l;er)(1l2), #7! OilHEJ tMaiD|(IOIJOil ^1 S^(Ro«) QiSa^fi a^Sfe S^fRo»j CH 

2K aiOIEI faH^(105)S| C10IE1S ^1 10 2!E1M:0li(l 10)08 23^AI?|^ DOOJEi lS(240)aK 
■^1 10 SElfooUH1lO)£| CI 01 Hi "tfS aaiETbti<1O5)0« SiTAI-9|fe ©felBIOIEI 9SX242) Zl£|ji 

«?iai. »i ?3ich ^imm ai^«» aaroi cu</ ^ gwoiecEwibie) aaei cKESh, aoieAi 

SE^ WtfOrS S£ 2WAE1(i50). qaQ(DBc»fer)2h SBOISAI 7iflOPI(l36)g ^^S!Q'. 
»7I CISQ2J gj^ei Ch^?H2l d2Gfl£ SDRAM2J ffl^l/it^l g€» WIOl^^ §<Chlp) ^ 

&iaa ess, a^i aoDDi* dasi web, oisai^ Aise> casb. s^(ro*) oi.Ea^ ^« «ac 

21 RASS2F> ^^(Block) £7\ dSej DSF7J 

0101, ^1 ^(row) CHEcll^ II^OV4)^ ^| CH-aB^' 31X1^0(1 12)S ^Ei S^.(row) DIEai^g 
Sgeffe ££(row) Oi^cll^ ^^(«UX:Muitlpl8xer)(118>. ^1 g^frow) OiEcil^ '^^(118)01 
I$(row)2| a-3» ^A|g g£ 2|=ai ^(Refresh) dfiB ^^5^ Ejla^l £(120), £K7I 3«-(rov) 

SOI «T?I MHBI- fiaQKIODBf QaatX *WS| edlM(Blt) dfEEJI^^ afeCrw) □3G1(I24)S 

nE\Il t &?\ CHECH ^ SH ^(I1G)~ £PI OtEcHi 2ft^jiE«n2)S £*H-0|£ai£& 

ft|5?/S=(Hold) «te ^ OiESfl^ SH 8(126), ^1 »S CHSeil^ 2H*|(I28)S| SJ^MfS- bH^ 

E ^SHCBUret Counter-XiaO), «3I «I^E ?r$E1(130M £1J| ^§.SIfe OiEefli 

kHiH(Buffor)(l32)aK #71 %f® CHESfl^ UHU(132)Sf DilS£i (HaitilClOl)Sj ey|B ^ oiE 
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K|§6r= Sfl! U3Q.(134>M ^BBCK 

#?i yi^k ^sSnanfc bp enoiBAi sdramdi m hh?i- o P y Mope ^L^ofe| 

QIE^B(Dftta-li>j3l*l SSSJ DINUHL Sffl »C|AI?|£ Pt£EUMaster)j;iQ|E«l ifa MXl^BKW 5 GOT 
OIM(SlDve) £71 fiR£ tfSSf VOR I TEPASSDO* 3*1 3 B*ff ^.M?lfe o » J, 1 12 

I #?i in i, n z*M(Hxtm*Mm bwows emtfe *±«w>s ?«bq. 
□em. «i tioiEi ae(MOfe d^h an^Ei, uioi.Eii*(Bypac3)Sh aaiEi a>a& 

EiS ?«aCh 

zmu ksii Daao-e" sdr sdrams dbsi- irs-Baso) sista. 

MR, aOI@A| 2 A)^£j »C|2J ^ OilXKHIA! g?IAI?IS: ^ Aj^g) 

B-e?Sl AtOIB ^71011 «0IE1 ST7I© tSSKr 2U0ISAI 2..5Sj» 1>3 GDfl SDRAfcU aiOr^AI SE 

bnl ssistg ^ra-^MAfe A^gwi uh^oii ^n>^*j &s r ai a*re eiioiaAi ass e^^i 

3o r 2.% ds^i- aawHs A*e ^uk^i- &sm m\o n^miotnio. 
e arss gaise aibwi bhmj ais p-g aoiei-Ai aa*i g^oi ?fe$KH «t 
& aioigAi wois'ews aoi *m mt*m 2.-5S2J- jre dor sdramsi «oi©ai a£g xis 



□ioiEi§ D3QB w che»^w * wai'ajfflsa ffliasi « oiaoL ^ ^h^j ai- 
^kh ei^WIliiaei « mpisi qoiEi« tR* wsj hxioi e?iAi^ «^si1wj» #$i si 

H&Shfe QIOlEi ^, §01 CflOlEi 33^ ^ ■ MtMSIfe JJW ^ ^1 CHQIg ^SJ 

gj^ieJ * Ttfai EI0IH5J HICHttfe FIFCfti, ^1 ^101 ^ tlOIH ^Oi C1I0IE1 g| 

otoia atjoj ««■ sm Botora aoiSAi Ewinara xnoi ^, hFo^. 

HI0IE1 ^SK aoiSAI .ttWISefe «0l ¥0« ait^ DilO|.Ei S^l ^^l LH^ flqft 

set ^ wsu-, FiFd^-sh eaoi^Ai nioiHsjfij «oi ¥wi mo\m ch«- sag ?r 
£ soi d^e tn^M i\u&m &w;m ^gvm ^sas 

^ & -wsoii cp-s ejssfl.oiisasi- ^ai oti^ a^e s-^hoi ^aiisi 
a 2^ b ^ai oi ou c&s dor sorams uaa •»som, £3§e g^ssj ^ai obdi ere dor 

SORAMPJ SOD gR*l2* W^*' tJISf UE\k» S1S£0I01, a 4e B «AI QtOi OOR 

sorahsi aorgAi s»oi£^si ao» u&« ^isaoip, 

iaa, a ss e bts-si «ai wiwi em ddr soramdh^ wae jbow s^cmsi cls, 02.5- as 2^2* 
s^s L^yi s££ot:a» a ^ w^si «al on a n« dor sdramohai Hi^g sjaph 4wnsi 

CL2 4 CL2.5, OU 3»3Sraj B7I V«HI US«I S^aOIDj, a ?S B tfS^ «A|. WlOil CUB DDR SDRAMW 
Hi^S B0I7F 9^Ufl2l CL2, CL2.5, C13 ?^2J B?| -§5[g Lffih^ S^aOO. 

□KM, a 0g B .^AJ 01 OH m& nm a]RAMHIA1 CL2, CL2.5, CL3 2W2I a^i- e^Gi ass 

S SB B (IN&. UErtfl P^aqia, 5 9r B Wagl. ^A| WJ Ofl Ct>@ DOR SORAMHM CL2, CL2.6, CL3 



OtaOICMomory Ceil Array)*4(31 ). C1I0IE1 ^(32), ^(33). OBi 

Flf(KFIi-<rt-(Ji^irst-cwt)^{35) < 3101 BAi EK3I HShSi (PI pa II na) MW W(3B)2I 
JS ?«BD. 

^1 Efl 01 El ^C32)fe ^1 HIS gfQ a = (39)2J gq Ei|0|Ei2^ ^| OB SCH ^(34)Hj 
8i0l!OIB(Maln Amp. Enable) Bie?^ 291 HIS Sf-SJ «!^s ?S^(39)2J EijQI^f 

^(34)°J FRDB( First Read Data Bus) iSSS (Strobe) 6! SB ej^^df- ^71 B'A a=.(40)S| 
CilOIEIB KBftte FROB ffl*l.(4 1). FfiDB 2H^(4J)^J ^ O0IEI» D8 WH *<34)S| 

SRDB<Second Re^d Data ^us) ^ISS dft »l FIF0^(35)5J S^^/^^ AJS:g gl^^e SROB 

aUI/e?^(42), «:?| SRD8 A*i/ii^(42)2J. OOlEiSF »l DB XII CH ^0fl)2i SOO(Serla.l Data Out) 

ah «(33)g^Ei b5i. fiBiej'Qcue emwHn «oiei HH^oir sdo EH*i(45)aK d&i sob 
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EH*|(43)2J ^«o, UP , QNbfDown bar )^ a^, gai ^a. « (3 3)2| QCLKg UP, DNbg QCLKEJ (HI 

X|0i! §5lAI2i ft** CBQIH(DQ)B SK!B Sfll »*« gStffe ^£7|/§ai tHHK44)S 4 

D17UL #71 FRDB ffl»(41>. "SRDB 2H*l/^£<42), SCO 2HtJ(43)£K ^ ?S7|/S6| fcHffl(44)S 

#71 Fiiwosjfe drsa^oeicwd <o> job nmin. #7i ?^Ei ¥(3?)^ #7i 

FIF0ist(35)» SilQlgAi TOQIS&e! WW *(38)WI fcH±M BQI'M S^B 3fe W5l B««t 

Q. 

0101, #7i Sft! ^<33)^ 2HHSJ DfiOlEi "HESjg 271 *l*i|A1 CilOlEi AI±B B^S| ^Eh 

□HIS, #7| SOO cH*l(43)S* ««1 ^7|/?q Wffl(44)fe £ 3HMSt SfOI 

#71 300 eHW43)fe w era© m i sod qmois dss* sco «*ei= ^smi a^i^e n 1 nor 
piioisc^), #71 n i soq aware eras sao aieis e^ers i nano mqisw), 

#71 3d 1 NOB >0QtB(43)81 B«l» QCUCfi HI 1 BBBBCFJ IpH lopj(47»K #7! a '1 HAND 

?i!0ISW6)S| QCLK© BSISfe 2 ftBff£K48)^£ t*»BO. 

nan, #71 33 fcHlB(44)0il SiOiAl BW, *S7|fe #71 7* I aBBH(4?)SI &q 

E) UP^ W-aAI?lfe. HI. 1 e!fcNEiC49)2f #71 2 BBBB(48.)S] S^?J DNb& ^SJ/J3i£ ^ 2 

£jhieh(50)$ ?g£w, oioi «^ #71 m i s!wiei(49)sj b^S upShi ^ioi^^f safely ifes 
^fe ssisiarcvccjiHi. aas ji i praseiM #71 xi 2 siuiEKsinsi seas dnchi jaois^ aB&isi 
?axiaa-(vss)(Hi e a si at #?i 1 pmoscbosi EHieia- saieioi sg©s eas a 1 

NIWS<52)£ ?g£H3| #7| Zf 1 PMQ5(5W M 1 NM0S(52)2| g§ SiteiB S^KM □ S^-B 2I^Dil § 

& QCIK^^I §(53), ^71 »l 1. Si 2SDQ SJOilDlg ^ST^B SSf-^ ?hSEi ^(54), #71 J3.. I. 73) 
2 SDO SIDflOl^ §]7| B'B ^ta^Oil 4i7l 9B0IU- SaXKM (Prechars) g|.7| 

B&B Oil Qi(HlOIB(0^ble)SPI 5l*(Hrtat) ^(55)», fiilOiaAl SE ft f OJ SE 

h mm #71 *ii i, a 2 sdo feioiioia ^3t2j ai^s asms- rooia ^(56)^ q»asQ. 

#71 CCLKe7| ^(53fe H7I4SS- LH^S^ §#^15:3 PlROKSK QCLKB 391 3 -BBBB(57JjII» 

#7i a7iaata- a a bbb«.(S7)si bvb xii 2 nor hqib(Bb)b 

QIQf, #71 ^(54)^ SI 3 SJkHEi (59JM- 2|«H.»sa #71 Xi| 2 NOR 7KIIS(S8)Sr B«l» OCLKg 

ggBm ^ iif I6I(SQ}, #71 7$ 3 eib«&iCS9)0S 2|&t BTSS #71 q 2 NOR M 01 ©(88)21' SqUI- 
#71 Xil 4 ^i§®P)S| M 3 NOR «.0IS<81), #71 QCLKg B^lfffe M 5 

gSg£l(62tej eisq^-e SI 2 KANO >I10|E(64)2L #71 ft Z NAND »OIS(64)SJ BGt9 #71 

PUIROKg ailWfe qi 3 H\NP »0.|g(89)S ?«g!CK 

OfUil, #71 fi| 4 BBBB(60)& H 5 &!UjE«6B)M #71 Xfl 3 NANO ?||0|SC6S)2| B 

6 3fcMH(6?)M m\\ WSE §71 XII 2 NAND fllD|£(64)H| ©tffe B«IB«a. 

DfilS, #71 EI58 ^(55)fe Kei*WFB(Precharglng) dS°J .PREBSCUih *i7l WRl7ECL# gj-^^ 

Jill 4 N0R.7flQ|.£(68). #71 M 4 NOR >ilOI*Ji(6a)SI 0^2} OCLRB'BWBffe SI 6 BB«BCG9)!L|-, #71 

wnw w ? &!tHEi(70)on aitii etsisj #71 writeclb 4 nand jnoi-stvue ?«Bt}. 

atf: #71 B-015. ^(56)^ #71 QCUCnt 301 2 NAND ^101^(64)^ @^ XI 8 Sjfcfl El (72)01 SJtH 

BTOB 6PI JH 4 NAND XfQ|e ( ?|)sj ««1B H^tffe H 7 BBBS(?3), #71 7 flUBBrfmSTB 
m\ CL$m BJ-ejBfe »l 5 NAND 7H0IS(74), #71 QCUGU- PWHK -S! M 9 EJ EH El (75 ) CHI ^1^9 #7| 
» 5 NAND aiOl £ (74)2] XII 8 BBBB<76), #7| X1I 7 fiBBB{78)S| i^Wttm 

ije^^fe SI t AND TIOI-'Jl (77), #71 M 1 AND NQIM(77)°i #71 n 8^11^^(76)2] B*1S & 

e^Bfe fll 5 NOR 7HOIM(78), #31 QCLKn^ WTEJNTb 3&|H H 10 a!b!E1(79)Sl sill 938 #7UH 5 

3D 2 AND ?ilOlfe(80> #71 SB 2 AND 71101^(81)2) #71 M S BBS-€l(G0)2J ft 

6 NORTH 0(^(62), #71- QCLKUt WRITHX SI Xfl 11 SJ bH tt(33)0\t ^J*H #71 fll 6 NOR T1IQ|m(82)^ 

SJ^^e HI 10 B.BBB(84), #71 M 10 BBBk(84)5J @Q)Hf. ^1 12 e!bHE^85)B1l °m Bf£! 

&g B^flfe I 6 NAND >f OLE (68). #71 I-ff 10BBBB(84)SJ B^ai- 9 12 SjbHEl (85)^51*1 StS 

H.JiP^Sfi m 3 AND wimmm. #7i xii 3 .wtioiscb8}9i ajswi- b*k 
©ej stei b i soo eiofloie mm &*m& w ? nor ?iiois<9i)g ^aa. 

#7|£f 90! ?BB S 1TS-2I BAI OIIDfl (DH DDR S0RAM2J flSWS CW3I- BO. 




BJBBMAIfc eiOISAI fiH& XlB*f7l ?I^BA! C0OI& «it^^g «I7I 2| NISEI B CH 

2l.^e^E1 .^71 3^011 gJ^E!^ OiEBil^e #?l &g OjEEil^ 71*1 #71 OilffHI $1 OfEflO! 
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qigh, #71 maa a oisiioi vonsi -tpi'ms era asoaw 6Pi nsei a oia 

ousmdoai *n» ^?rs aoiHS sm fira aaas cue^m sjsh siog «n n hqih« # 
71 Wlft! as(fDj& bwEk 

^ c*oiH3> s^staa w«aao. 

3E1|jI, #71 WSJ 8H(40)fe #71 StW 8!0|E1f #71 OB X1I0) £(34)31 DilSj ffl=E eioiioig <a 

cpiAi, QflBJ as a orai t *s*S ^ ^- B£(3»2i- D^w/dJuaoia SJIilSMt, 5 

hm\ gra ere aas ajeAisteg 9wa. s» #?i ob an frdbs *y His«if «m 

PRDB7* $g|AK3^SISt« iDLBI- OAS 2JCHIQf£ £15:1 ttBAiaO. 

OICH, #7| FRDB 2H*l.(41te S?l FRDBEJ CflplEfB #71 PB a 01 £(34)2| FRDB .<M;S;g 

OF SFTO mi OP JTO SRDB 2H*|/^£<42)Dfl i^tOt #71 QB MXft £<34>fe WBIS«I 

sRuasi aoiew craven srd&h sewohxias frqb ^mss asa wiaibq. 

CW7IAL FRDB 0H*l(41)b £31 DB 101 *<34)3 FRG0 ^iSS WBUHShQIOIEtB £1 

s*m. aiaioue a &eh£i aofHO *s»a 

nam, #71 SRQB 3ixl/^^(42)^ #7[ SRDBfcj QT0IE1S! £3£°J dOISV #7| DB Mffl 

*(W)BI SRDB #7i FIF0^(35)SJ *4t/B4 32© B«IWD> «HJai BOIH ^S9J SOD 

0I7|AL #71 SRDB CI0IE1 $A| dlSgi i K 3| FIF0^(35.}2] a SB li^BfOJ" 

XL Ol^Si SRDB tfSfe WrffllDIBAI »0T ^<SG)£| a 1, » B Hffl Q0|0|.« 

DiOlEi SS4^3J 3| S^WIAiSI DiaieiS^ D|E| aiOI^AIOIl f[fEU nQSHX SID3K 

#7! « I, q 2 SD0B1NDLB da» ^El^ SIB WB7ISI ««■ 2J§H EJ?II BCh 

^-71 HIOieAl ?SCH ^(36)CHIA1 Xil I > M Z SDO SOflOlg d2:^ »aAI?lfel3, CL2.S 

GL3.5, CU,S5» BQI 9fe ««tS| t» CilQIEpi- ^7JEI^ fe^ SXIS^I ItlSOl ^71 B« » 

^ $(33)7* ^liR»2i QCIK0 a l 4»A|9|I], fiCLK^i aOOI@^ ©01 

©is ^ofoii roa- ^ u 7i xo i, n\2 sdo einfloie ^a- ^oi cmn hbs tH^'a aoiwr £h«j- $ 

IS1.B »fe ffl?|- &% 0OKB7I ^(53)QilA1 tfTI-mKOB S?l AIHQ. 

K7|Ai SW §^Q1 a^Wi^l 3) HKOlbflB 7i^ Xl-ESB «7I DCLIOHI SJfiH ^71 ffl7| <jft7* 
EI^QI« W «*A S®# OTf arasan ^71 QCLK(HI -S-7I £I01 a^NQIflKOIaabreWIQ. 

^71 DCLKSI- QCLKSJ W^S H^5.l& HIOfEl «I.AaA AI2MW0JBJ ®^ 4» SiBK, ££ ^ID^Oll IMW 

»0I ^ SIMBO. 01 § TOPI WH £ 4S* BOI DLCKCHI OAI «a S7I Aj?l^^ QCIKS^ 
giaiTI £l& B9(l09»lQ) BBBB9J S^QII 2ffi| ^©£1^ ^71 7h§Ei W54")B ^Sfttaa. 

^71 9hSE1 ^(54)01|AI ^ %g uKUSef^l^ 71^13/4 atHS 8*1 SO. 

^7i nhoi^sfoj^ yoigAi aewi urn tt*t a^asao. a«r aaoi© shsj bbbab xilw 

BO. 

□em, sqramct »7i sail ^71 %%o\u, sa^o>xi ssofii si^b g7i bbb ^ai Bemofvi- 
moib ci^oirois ttHBAi 7t&im aeai, ^71 eiroisAj poi^ei ^C36;w eim 

*«B» Bl« B'BB *(54) B KH3I'£ *(K)S| BAIOfl ei« Af31 XII 1, 

a 2 SDD oiOHOie d^i 5148 AlfflCK 

B BSSI ^Al Oil 01 t&g DDR SORAM0U1 W^'S UGI7h 2^0H^I GL2. CL3- ^2J ffl?| -gaq-. tH 

a0|7h CU, CL2.5 # CL3 2f2h2J .fi|71 fcH^b^ 30171- 6SUISI CL2, a2.5. Q-3 ^ 

21-21 B7I 393 CL2. CL2.5. CL3 z>2|9| «7I S^OI j5*5| BBSS B& [QSf CL2, C12.B, 
CL3 zmsi 8171 B^KII Sa^Om SB ii BIS! 3*?^S| B a® j£ 5 LHT^ £ 9fli|A1 'UEfcTCK 

0I7IA1, E 5 IK XI £ 72J icH(Wode) t06g £ 4DfiAi ^71 -fl 2 HAND >|0|M(64)fih a 7 »BBBf73-iS| 
PP^JI^^^BSh 5 SHIM AS W££ BOPf -BB BlOIH B£ hH^B BIQ|7h 4?) HJIPIQI C& 

OIOL »?l SRDB ^*l^ #71 DB aCH^(34)S^E1 SFDB ^^^M di§ mm UBS BOlBfl 395113, 

oisyHfi £1 mm bqibb aa»D. 

Helm, SD&EH^I(43)& -d 01 El OHS 8|N ^ 9L£ ^71 DB 73101 ^(34)3 SO0B2ISSU- 

^71 9J0IBAI »Ot££Ki! »U ¥(36)91 « 1 SDO EIHGIB 6!S ^filB ^7| ^ej ^(33)SI QCLK 
§ BB?Br& SI SDO SI5I0IS ^!&7I- «|EIM E19LB Bl SOD ^^7^ ^71 QaKg gAg § 

^'g^SJ EJCyo^ oj7Hi|GH DIIOIEH H&OI^ dftB B«AlglD. 



PACE 2CW31 * RCVD AT 4/11/2005 3:31:28 PM [Eastern Daylight Timel " SVR:USPTO-EPXRF-1/0 • DNIS: 8728306 - CSID: 5032744622 - DURATION (mm-ss): 17-26 



04/11/05 11:44 FAX 5032744622 



MARGER JOHNSON 



@021 



^2000-0043978 

dmos sai s tsBisi m Bmmi m\& EEhoibH eoi- bies ooiEifi b«©ct sio 

e sasi ersfli miaapj hioiei «he^i 2hhs *js ddr soraw^ m^i.- ^qiwi ac* as a 

s35 aoiwe afflaJa alsswi s*m«* stoi a» *hf*ob era ass n?«nw 
aa* eafiftoi ad: m cuoiei ^^J^i^^.^lJrSP 1 ! JfcFilPl ^® 

ST $ SDRAMg QrUHr gBJM ^71 Elfc 2£ WEBIM SILTS' $ aO£ SlEh 

aw i. **«wsi 0H2EI »°oi m aioi&i »5»m s qioihs craa 

gi ste oisfii^oii sin £ ?H£i atsjss swte msbi « cnaiqu 

#71 ^ ?H2j ^£j® svtoi a bibs wsei g oiaunsi a oi ei s ^sj an aw szwa emsi 
sra* $*b g**te aiqiEi 9i ^ 
#71 D0QIE1 ^ S»I9 «ioi*»fe an * 

#71 QIQlEi ^ei S^2J ¥ *S| BOIftai 3B|£AI§ MOttfc FlrWJ 

#71. XUOf ¥2t qiDIEI 33 EJQIEi S3 °'<HlQ|g ?»8W)I W» SD(J SJOilOIS dSfi S^Sr 

5 aioi^Ai noi£EMi wen 

#71 FIFG^, CtOlEi ¥Sh EilOISAI 1D0ISSFS! X1ICH ¥WI SISfe CflQl&t fi£*8 S^l Sitt #71 

#71 FiFo^ah qoi@Ai notsEte! *a *oy h^s uoidii ch»> »fe«7i <y£© sews b\ 
?hS'&ie ffwwi *#b« wrai wisei. 

&7i aoisAi EtoiE5j-si md\ ^ mm mt sag &~ a 71 a^^ot #71 qclkoii 

S(HI0l»^!5tB^I7l 9^4t9 SOI SBOIli *EI*WKI SBS'S- §171 SSfOI SBH ™ CI AM 

oi.B9^i a? ^ah aioMAi he dst BOhsms enw #7i soosoflois ai 

3. #71 XII 2 «m SiCHAH. 

#71 QCLKS7I g!7l £3:. LH^S^ S#dsei PWR0K2K QCLKg 2J^~ Xfl 3 BSSQ^ #71 « 
7J d2:Sh 391 3#HSEIS| &e4@ EIW£ 31 2N0R>|01ES ^SBS Ufe WSfil Dfl-SEI. 

«W 4. #71 7HI 2 fj- E^ » 3 *H» SAOIAI, 

#71 ?fSH XII 4. Q 5 35fl 3 NOR >«0|JS2K XII 2, » 3 NAND ^?«afeB. Ml 3 

ojktfaOII SJ$H ^Q : S #7| XII 2 NOR fllOIMS] «B| t OCUQh XI 5 &IW|£i(Hl SJ-tTR'.tfaa. #71 XII 3 HftNO 

>i[oiE2j awte xn 4 #71 u a siUEioii siw was #71 2 nor Tiroiesj iq 

nand Timing n 6 °it«Boii sj«h tfaa #71 a 2 hand ^oisa m 5 as 

1 2 nand >ioissf, #7i xii 2 mm no\m§ mm #71 vmm #3 nand xiorss 

«9tr 5. XI 2 CfOII 2ICHAI, 

#71 £150 Sei^S dS:eJ PRBSCLHl- A7I dfiS WftlTECLg SBI-ffife H 4 NOR ?ilOIS, #71 XH 
WRITECL© XII 4 NAND TflOlIS ^9£^ »SM DOSBI. 

aw b. *i 2 *► s& j» 4 v e& xa 5 ^jroii aoiAk 

#71 ©01= #7i mm j» z nand juoisej iejn b am em 24^ t*aa #71 xu 4 

NAND ?ilCm£J S^ft X< 7 1.1 f-Q, #71 XII 7 $ ^ Cl3e »Gj»fe XH 5 NANO 

TftOlS, #71 QClIQh PWQK XII 9 °!ldjE1(« StfH e.^B #71 ^ 5 NAND »|0|M2| ®eq«".aq»fc JjH 
8 5e@@, #71 XI 7 @S«g-Sf ««IjU- (X2.5# aq&& X| 1 AND #71 XII 1 AND >ilO|Eei 

«8W«5l XI 8 €-@.fiBsr94ft BBltfc: « 5 NORTilOl^, #71 QCUOI- WRITE^INTb 3E|H" XI] 10 

CL2g gJ^Wfe XII 2 AND TttOI'g, #71 « 2 AND 3HTOIM9J #3| X|| 9 BHfiBsfS^a S 

XII -6 NOR THOim, #71 OCtOI^ WRITECL 9 W M SbHEtWI fflO-B- #7| »l 6 NOR TfOIMSj 

a^Brs xii ig se«e, #7i xi io sasasj m^m m n sjtHEioii °i«i waa »7i a.a 
e awgroi- xfl v3, xii 14 £jt*iEi# Ti'fl a*M a §^ srej m 2 soo sjoiidi@ dfi* xn 6 
nand jiioiE. #71 xii io ggmgsj g-^ah xg \z eiwEiwi oi«i b>sb a 71 nam a«»& a 3 aw 
woissf, #7i xii 3 and aidrjgsi g^si- Ai-gwi- a«e ciioiEia tf'ej^ss w^sws daei 

OQH^DC® a>raO|- X1I 15, XI) IB S!ttl«* 71^ 21^011 3 2^' XII 1 SOO 2J01IOIB dS§ S^ltl-fe 
XI! 7 NOR TflQIgS ^flSS ^S^S MSa . 

16-6 
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vb chhbi^oi! susy « wsi aieiss S'Wfe wsa a -a ami; 

C-fiOIEH 3£ g»3 HIQiSfe SUCH * 

#71 ma ®± aasi ^sara #7i aica ^21 frdb ^iss aa» q*ws wish «s« cji 

010© » 3TO£ SfyttCH SQIE* VESBt SWtr §I#SI£: FRDB gHal^; 
#71 2* FRDB EHflSi ^^ra #71 EIQI£*I SRCD &£g S^WS fflia »Stt UOIEI 

#71 SRD8 2HX3SJ ©eqoi $ fllOlEi ^aj^Alg BOim& FIFDg; 
#7! FIFO^Qfl 2ISH #71 a* SRD8 ««2i aq.fi #71 WLfil spag 3S*fe SOT 

#7i ^ srd9 treat #7i hiqwsi soo veis &±m oeiarot #7i 21 srob si^sj h 

£g>0iw/^s? Blffl©; 



#7i Jiioi ^21- sro aioia sionoig- 



#71 FIFO-, SOO-EHXIg, S.Si £eH3I.S"/S^ Bi©^2K 91-01 a A| IO-Qt=^°J 33IGH 01 

#7i fifq^ ai.oi.eAi moise^jpoi *m hi^e aoroi cHti sag at s7i ass- s^an* m 
?tsafii Wfoi -^sii sass * r s e»sxi tHisei. 
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